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1 0  PURPOSE 

This document descnbes procedures that will be used at the R o c k  Flats Envronmental Technology Site (RFETS) to 
clear drill sites and other mtrusive work sites pnor to commencmg mtrusive activities These procedures will be 
followed for all locations of proposed intrusive activities that are outside of buildmgs and other permanent enclosures 
regardless of the method of dnllmg or excavatmg 

Locations of  proposed mtrusive activities must be cleared prior to begmmg work to ensure that they are free of buned 
metal objects utility lmes water lmes domestic sewer lmes and other above and below Qround mstallations This 
document descnbes admmisuative requrements and geophysical data reductlon and analyses that will be used for field 
data collection and documentanon m the course of cleanng activities 

2 0  SCOPE 

! 
I 

I 

This document supersedes GT 10 and consntutes a standard operahng procedure (SOP) that applies to all Rocky 
Mountam Remediation Services (RMRS) personnel and subcmtractors conducnng mmsive work at any outdoor 
location (that is outside of  buildmgs and other permanent enclosures) at RFETS Locanons that are withm a temporary 
enclosure such as a tent will be cleared m accordance with this SOP unless the tent has been constructed as a permanent 
or semi permanent mcture whose purpose is not related to the muusive act~vines Intrusive activities conducted withm 
buildmgs and other permanent enclosures are discussed m separate Kawr-Hi11 procedures (MAN 072 OSBrIH PM) 
This SOP has been wntten to comply with and complement these separate Kalscr-Hill procedures 

The subsurface geophysical mvesnganve techniques that are descnbed by this procedure may be generally suitable for 
prelunmarv charactemanon of subsurface features at proposed excavation sites Refer to SOP RMRSI'OPS-PRO 104 
Surface Geophysical Surveys for addiaonal mtructlons on such applicatlons 

The cleanng procedures descnbed m this procedure will be unplemented by WETS Excavanon Specialists and venfied 
bv RMRS personnel workmg on the project of mterest 

Although most underground and aboveground unlities are located withm the Indusmal Area, mtrusive activities must 
be cleared regardless of  theu location Only proven scientifically based geophysical methods are acceptable for use m 
cleanng any location These methods are capable of ensunng that a locaaon IS flex? of  buned utilities to depths based 
upon the llmitanons of the mstlumcnts Actual depth of peneuanon depends upon the instrument bemg used and the 
surfha1 geology and related condioons m the area of merest Geophysical tools that are employed at RFETS d u d e  
electromagnenc (EM) techniques (mcludmg h e  locators), magnenc locators and ground penetrating radar (GPR) 
Magnetic and EM surveys can be used to idennfy areas where subsurface metal objects may be present GPR can be 
helpful rn locatmg metallic and non-metallic objects as well as other subsurface features as it detects vananons m the 
subsurface dielectnc constant GPR IS sensitlve to mterference caused by subsurface geologic matenals Geophysical 
mstruments are discussed under w o n  4 2 of  this SOP 

Except under ceRilln cvcumstances addinonal lnstruments andor techniques will not be allowed to replace or supplant 
anv of the methods descnbed m this SOP Ihe  purpose of  usmg unaccepted methods IS therehre Inned to 
demonstranons and testmg they cannot be used to clear or help clear sites proposed for mmive activines As an 
example the acuvity known as dowsmg may be performed but will not fonn the sole basis of any declsions regardmg 
muusive activities 

I f  such a demonsmon andor tesnng of  an unaccepted method IS desued, it shall be scheduled as the last actlvity at a 
locanon of  mterest, after all cleanng procedures have been completed (mcludmg locating and markmg of utiliaes), so 
that the results it produces do not dvertently affect other cleanng procedures 

Advances m technology may lead to the use of  new scienhfidy based geophysical methods that replace or 
complement the methods described herem In such cases the new method must be approved by the RMRS project 
manager pnor to its use I f  the RMRS project manager approves the use of such a new technology or lnstnunent, he or 
(4011 93060071 930) (OPS-PRO 102.REVOXl2 21 98) 
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verifv that the utilities located bv the Excavation Specialists have been appropnately marked The RMRS project 
manager will be prepared to request the use of alternate methods provided for m this SOP if the procedures emploved 
by the Excavation Specialists do not yield results of sufficient quality 

If mtrusive activities will result m road closure road blockage or resmcted access to buildmg entrances the project 
manager will contact the appropnate parties These may mclude WETS Secuntv WETS Ftre Department 
Occupational Safetv Indusmal Hygiene the WETS Shift Supervisor and the buildmg manager of affected buildmgs 
or work areas 

If mtrusive actlvities are to take place withm 10 feet of a utllity the project manager will ensure that this utility service 
is de energlzed and the proper lockouthagout procedures unplemented If this is not feasible the project manager will 
work with the Excavation Specialists and Safety Professionals to gam permlssion to proceed with the proposed 
activitles This will requm the project manager to complete a Special Excavatlon Request Form (see Section 6 0 
Records) 

Dnll ngs pavmg breakers picks or earth movmg equipment will not be used withm a 3-foot mdus of identlfied buned 
utilities unless determmed othmise by the Excavanon Specialists If thls is the case hand held shovels will be used to 
locate underground mstallations 

The project manager will determme the steps requutd to clear a locatlon of proposed mtrusive actlvitles as descnbed m 
Section 4 0 Insuuctions 

The RMRS project manager will ensure that field personnel are kept safe as per the project Health and Safety Plan and 
other appropnate WETS health and safety pracnces 

If unusual conditions are encountered dunng mtrusive activitles the project manager will be contacted by the field 
supervisor and will determme the appropnate response actions 

If conditions warrant notification of thud pames the project manager will be responsible for ensunng that the field 
supervisor has notified the appropnate thmd parties as defmed m Subsectlon 3 2 2 This responsibility contmues m 
situations that may constitute emergencies m that they present conditlons that may be mne&atcly threatenmg to life 
andlor health In such emergency srmations however the project manager may be notlfied after the field supervisor has 
notified emergency responders and/or other appropnate pames rather than m advance of them notlfication The project 
manager will also be responsible for ensunng that actlvitles have been adjusted as appropnate for the specific 
conditions encountered and that field personnel are kept safe 

If there is a change m scope tune h e  or location of the proposed mtrusive activities the project manager will notify 
the Excavation Specialists 

The project manager IS ultunately responsible for ensunng all cleanng actlvitles an performed m compliance with this 
SOP and other related procedures mcludmg applicable pomons of procedure 1 B37 HSP 12 08 

If the project manager concludes that the performance of geophysical cleanng procedures is unwarranted, the project 
manager will be responsible for the consequences of thts declsion 

3 2 2 Field Supewrsor 

The field supervisor will support the project manager by bemg present dunng all boreholdexcavanon cleanng 
acuvities, and will asslst the project manager m venfymg that these actlviues werc conduaed properly and usmg 
appropnate locatmg methods The field supewlsor will be prepared to request the w of altcmaxe methods pmvlded for 
m this SOP if the procedures employed by the Excavmon Specialm do not yield results of sufiicient quality This 
mdvidual will also venfy that the utllities located by the Excavation Speclallsts have been appmpnatcly marked 

(4011 930-00071 CnO)(OPSF'RO IOZREVO)(IZ 21 9S) 
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Underground mstallations that are located but are unidentified will be marked accordmgly If conditions vary from 
origmal drawmgs the Excavation Specialists will contact RFETS Engmeemg to document these fmdmgs If this 
vanance is detected by qualified individuals performmg clearances rather than by Excavation Specialists these 
mdividuals will contact the Excavation Specialists who will repon to the location m question and mvestigate the area 
If this mvestigation confirms the conditions detected by the qualified mdividuals the Excavation Specialists will 
contact WETS Engmeemg to document these fmdmgs 

* 
The Excavation Specialists will assist the project manager and field supervisor m movmg the proposed location of 
mtrusive activities if necessary to a new ~ocation that is both appropnate for the goals of the project and conforms with 
the requuements of the Excavanon Special~ts 

If the project manager feels that movmg the location is not appropnate given the goals of the project, the Excavanon 
Specialists will consult with the project manager regardmg complenon of a Special Excavation Request Form and will 
work towards tunely approval or denial of this request Responsibtlay for reviewmg the Special Excavation Request 
Form will remam with the Excavatlon Specialists and will not be transferred to other individuals who may be actmg to 
clear the proposed locanon of mtrusive activines 

Prior to commencement of mtrusive activines, the Excavanon Specialists will conduct a praevolution bnefmg for all 
project personnel and specific to the project site Dunng this bnefmg the Excavanon Specialists will idennfy utilines 
(above ground and underground) and hazardous condinons that may be encountered dunng the mtrusive activitlfs 
Excavation Specialists will also perform pre-enwy and daily mspections of excavations as requved and will dmct 
excavation acnvines that have been mtempted due to safety concerns 

4 0  INSTRUCTIONS 

Locanons of proposed mtrusive actlvines will be cleared by Excavation Specialists and venfied by the RMRS project 
manager and/or field supervisor Therefore, Excavation Specialists typically will perform most of the procedures 
descnbed m this SOP and will complete most of the necessary records and documentation However the RMRS project 
manager will provide these individuals with the documents outlmed m sectlon 3 2 1 above and will document cleanng 
activities m the project field logbook(s) 

0 
0 All project field personnel mcludmg the field supervisor will be present dunng the field mvesngation 

0 All project field personnel mcludmg the field supervisor will also be present dunng performance of the 
geophysical cleanng procedures to ensure that the area is cleared to theu satlsfactlon and to sign the appropnate 
forms m the Soil Disturbance package and/or any other forms that may be requved 

Personnel may request the use of alternate methods provided for in thls SOP if the procedures employed to clear a 
location of mterest do not yield results of sufficient quality 

Before minamg intrusive activltles locanons proposed for these amvines must be cleared to a mmmum 10 foot 
radius 

If buned utilines or other above ground or subsurface features of concern are located w w  this 10-foot radius the 
locanon of proposed mtrusive activities will be moved to the nearest clearable area. If thls is not feasible the RMRS 
project manager may request a waver of this requment  in the form of a Specd Excavmon Request Form (see 
Section 6 0 Records) from the Excavation Speclaltsts Pertment mformmon relevant to gammg clearance and/or a 
waver will be recorded m the project field logbook(s) 

0 Intrusive actlvines must begm w h i n  three working days after a proposed location has ban cleared If activities 
have not commenced by that tune the location must be re-cleared. 

(40011 930-00071 930)(0PSpM) l02,lw0)(12 21 98) 
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magnetic field produces small eddy currents m the subsurface which m turn create ther own secondary magnetic field 
The receiver coil senses both the pnmary and secondary fields This results m an output voltage that is lmearly related 
to the subsurface conductivity of the temm The mstrument then converts the voltage to a ground conductivity value 
that can be recorded by a stnp recorder or digital logger 
Electrical conductivity is a function of the soil or rock composition the porosity and permeability of  the rock units and 
the conductivity of the fluids fillmg the pore spaces Plottmg the conductivity values on a map allows theu vanation 
across a site to be analyzed 

A Geonics EM 3 1 EM 38 or approved equivalent ground conductlvity meter will be used for EM surveys Through 
the use of  the hollzontal dipole mode (HDM) the EM 3 1 can penetrate to a depth of  9 feet Where deeper peneeatlon is 
requlred, the vemcal dipole mode (VDM) will be used together with the HDM Use of both modes provides high 
resolution detection of  Objects to a depth of  9 feet, and will allow d e m o n  of  larger metal objects to a depth of  18 feet 

The SUR of a metal object that can be detected is propomonal to the depth of bund For shallow mvestlgatlons (less 
than 9 feet) the HDM provides the greatest resolution and can normally detect objects as small as a 1 foot length of 
rebar By monitomg the m phase component of  the mduced magnetic field, small amounts of subsurface metal can be 
detected For high resolution of depths less than 5 feet, the EM 38 can be used Table PRO 102-1 summarizes 

mstrument modes and applicauons 

Table PRO 102 1 
EM INSTRUMENT MODE APPLICATION 

Approxlmate Mmunum 
Instrument Diwle Mode De~th of  Penetration (fi] Sue of Detected Obiect 

EM-3 1 Holvontal 
Vertical 

EM 38 Homntal 
Vemcal 

9 
18 

2 5  
5 

1 foot piece of rebar 
Steel drum 

4 2  1 1 Equipment 

The followmg equipment IS necessary to complete an EM survey 

Geonics EM-3 1 EM-38 or approved equivalent t e r n  conductivity meter 
Digital logger and/or analog smp recorder (when data collection is over a large gnd area) 
Appropnate health and safety equipment 
Wood stakes or lath 

Fluorescent pamt (to mark and identlfL h e d  unlitles) 
Field logbook 
Black waterproof (permanent) pens 
Fom PRO 102A Borehole Cleanng Analysls (see Secaon 6 0 Records) 

F laggu 

-~ 
(4011 93o-oanl930)(OPS PRO 102,EVOX12 21 9s) 
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Special considerations relevant to the use of line locators mclude the potential for mterference when the wo 
components (transmitter and receiver) are too close together such that the receiver detects transmitted signals through 
the ax as well as through the ground Dependmg on the model the two components should typically be operated at 
least 50 feet and sometunes at least 100 feet apart, followmg the manufachrrer s recommendations Other 
considerations mclude the conductlvity and depth of  the conductor and which mode (duect conductive contact, 
mductive couplmg or mductive) is bemg used These mstruments are tvpically not as widely applicable as other types 
of  EM mstruments descnbed m Subsectlon 4 2 1 

Lme locators are most useful when searchmg for hear conductive objects that are present at relatively shallow depths 
The preferred modes of operatlon m order of preference are as follows 

Duect (conductive) connectlon IS the prefnred mode o f  operatlon for lme locators and requves that the transmitter 
be grounded m order to complete the cmuit mitmted by the transmitter 

With the transmitter connected d m l y  to a metallic part of  the conductor the signal that IS conducted by the 
conductor is stronger than would be conducted through mductlve couphg or mdWve modes Therefore 
locatmg is most accurate m the condumve mode and the effects of  mterfercnce arc reduced 

The next preferred mode IS mductive couplmg 

The mductive couplmg mode is typically uscd when a ponon of  the conductor IS avrulable for physical 
connection but d m  metallic confact (electrtcal connectlon) is not feasible The conductor must be well 
grounded A clamp C O M C C ~ C ~  to the transminer is attached to the conductor The transmitter sends a slgnal 
through the clamp which is then mduced m the conductor and detected by the receiver 

The least preferred mode 1s the mductlve mode 

I f  connection (for either conductive or mductlve couplmg modes) with the conductor of mtenst IS not 
feasible the mductive mode must be used T ~ I S  is the least preferred method to use with lme locators because 
the signal 1s broadcast through the au and soil and can be picked up by other conductors m the area In this 
mode an antenna withm the transmitter generates the signal which da te s  from the transmitter and couples 
to the conductor(s) by electfomagnehc mduction The receiver detects the mduced signal 

4 2 2 1 Equipment 

The followmg equipment IS necessary to complete a h e  locator survey 

Metrotech Model 8 10 h e  locator or approved equivalent 
Appropnate health and safety equipment 
Wood stakes or laths 
F b W g  
Fluorescent p u t  (to mark and identlfy buned ut~litles) 
Field logbook 
Black waterproof (permanent) pens 
Form PRO 102A Borehole Cleanng Analysls (see W o n  7 0, Documentation) 
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when the magnetic field becomes stronger at sensor A (at the bottom of the locator) than at sensor B the output signal 
mcreases m fiequency When the tip of the locator is dwctly over a ferrous object, the audio signal mcreases to its 
highest fiequency Note that a magnetic locator is not appropnate for locatmg buned objects that are non magnetic 

4 2 3 1 Equipment 

The followmg equipment is necessary to complete a magnetic locator s w e y  

Schonstedt Model GA 52B magnetlc locator or approved equivalent 
Appropnate health and safety equipment 
Wood stakes or laths 
Flaggmg 
Fluorescent p u t  (to mark and identify buned unlihes) 
Field logbook 
Black waterproof (permanent) pens 
Form PRO 102A Borehole Cleanng Analysts (see Sectlon 7 0 Documentanon) 

4 2 3 2 Field Procedures 

Operation o f  the magnetlc locator mstrument will be performed m accordance with the manufacturer s msmctions 
Otherwise the field procedures for a magntnc survey are the same as the procedures described for an EM survey 
(Subsecnon 4 2 1 2) 

4 2 4 Ground Penefratzng Ra&r 

GPR may be used to locate or map a vanety of natural and man-made features For example, it has been used m such 
applications as mappmg or locatmg shallow geologic mterfaces voids m concrete or lunestone buned utilities (pipes 
and cables) remforcement bars and storage tanks GPR has also been used with some success m mappmg hazardous 
wastes 

GPR employs a system that transmits electromagnenc pulses mto the ground from an antenna near the surface These 
pulses are reflected from a vanety o f  subsurface mterfaces back to a receiver As the antenna IS towed along a survey 
h e  the GPR signals are processed and dtsplayed on a graphic recorder The data are &played as a two-dunensional 
contmuous tune-versus&stance profile along the surveyed lme The dlsplay is very sunilar to a geologic section 
except that it shows a tune section rather than a depth sectlon 

GPR has excellent resolutlon of  subsurface features when favorable condltlons exst However the actual depth of  
penetration is highly sac-specific and depends on the conducnvity of near-surface soils Highly conductwe soils such as 
clays can reduce penetranon to less than 3 f a  Sunilarly macased condumvity resultmg h m  near-surface 
groundwater or saftlrafed surficial matenals will llmit penetration Less conducnve matenah such as dry lunestone can 
allow penemon to depths m excess of  30 feet 

4 2 4 1 Equipment 

The followmg equqment 1s necessary to complete a GPR survey 

0 

Flaggmg 
0 Wooden stakes or laths 
0 

0 Fieldlogbook 
0 Black waterproof (permanent) pens 
0 

GSSI SIR System-2 or approved equivalent radar system 

Fluorescent pamt (to mark and iden@ bund uthtm) 

Tape measure (200 feet mmunum) (Note for relmvely smooth surfaces a mcasunng wheel can be subsWWd) 
(401 I 930.00071 93O)(OPS-pIIo 1411EVOM12-21-9S) 
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3 To the extent that it is possible note the approxunate moisture content and relative clay content of surveyed media 
as these will affect GPR penetration depths However note that the relative clay content of surface media at 
WETS can vary erraticallv and significantly over short honzontal and vemcal distances 

a 
4 Conduct a test lme followmg the manufacturer's recommendations Instrument settmgs must be optunlzed to obtam 

appropnate data given project goals and site conditions Specific recordmg parameters that must be optunmd 
mclude but are not lunited to the followmg 

0 Radarscanspeed 
Signalrangegam 

0 

0 Tune range for recordmg 
0 Transmitter pulse rate 

Recordmg pnnter speed 

High pass and low pass filter settmgs 

AnteMa towlng S p e e d  

I n s m e n t  sethngs should be vaned d m g  the test h e  to determme the optunum recordmg parameters When 
possible the test h e  should be conducted over a known buned feature m the survey area to help o p m m  
m m e n t  semngs and help calibrate penmuon depths 

Once it has been determmed that the field parameters and msuument semngs have been selected to provide highquality 
data appropnate for the goals of the survey and the site condihons follow the final steps m the GPR procedure as listed 
below 

6 Initiate site survey traverse Begmmg at the GPR lme endpomt, tow the antenna along the h e ,  usmg optunum 
mstrument settmgs and towmg speed (as determmed from the test h e )  Connnue for the entue h e  and subsequent 
gnd lmes 

7 If hard copies of each lme of data from the p ~ t e r  are made, label all notations on the record to correspond to notes 
made m the field logbook mcludmg recordmg parameters 

8 Permanent copies of thls GPR data must be retamed digitally on tape or dlsk, or on hard copy plots 

4 3 Data Analysis 

When the anhcipated hazards to the proposed mmive  activitles are buned utllity lmes or isolated pieces of metal 
proposed locations will be cleared to a mmmum of 10 feet around the loamon stake In these cases data will not be 
retamed for later analysa, but the results will be documented on Form PRO 102A 

If an anomalous area ls idenhfied withm 10 feet of the proposed locatlon stake the locatlon will be moved to an 
anomaly free area at least 10 feet away from the ongmal locanon to mmmze the possibility of contact with any 
anomalous matend below the surface As mdicated above (Subsemon 323) there are prowions avadable for 
lOCahOnS that cannot be moved 

When the anticipated hazards are larger such as buned trenches or pits a larger area will need to be cleared In these 
cases EM data will be collected with a digital data logger The data will be transferred to a pcrsonal computer for 
analysls Adjustments to the locatlon of mtrusive act~vines (if requmd) will be made after the data are analyzed and 
lnteqlreted 

In both of the above cases Form PRO 102A will be used to document the proceduns employed and the ratlonale 
supportmg reloamon or approval of a borehole or muusive act~vity location However If Excavation Specrallsts clear 
the locatton(s) of mterest, documentation of the results will be completed by those md~viduals and field penonnel will 
record m the field logbook(s) the actlvitles performed by the Excavaaon Specdm 
(4011 930-00071 930)(0PEpIIO lOZ,REVOMlWl 90 
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@ Envuonmental Protectlon Agency (EPA) October 1988 Guidance for Conducting Remedial Investigations and 
Feasibility Studies Under CERCLA Intenm Fml EPAl540lG 891004 

Envuonmental Protection Agency (EPA) May 1989 RCRA Facility Investigation Gulabnce Intenm Fmal 

7 2 Internal References 

Related SOPS and other procedures cross-referenced by thls SOP are the followmg 
I 

0 SOP Rh4RSOPS PRO 104, Surface Geophysical Surveys 

0 MAN-072-OWM PM Excavations and Trenchmg 

(4011 93040071 930)(O?S-?RO lO%llEvO)(12 2l-9S) 
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SOIL DISTURBANCE EVALUATION FORM 

'he purpose of t5ia mforinaticr I -  - ;iss's 
associated with tnis soil aistumance ierurr me Lornpleted forrr to the Excavatio- Soec a'is 
Building 130 

REQUESTER Name 

le committee in identifying tne Dotentla1 " ~ z ~ - Q ' s  
- 

Group PhondPager 

PROJECT TITLE CHARGE # 

Will the disturbance occur in or near en lnaividuai Hazardous Substance Site (IHSS formerly SWMU)? 

y e  [ 1 r b  i j  

Explan 

Will the disturbance interfere with any radiological or other hazard boundary or postings? 

y e  [ I No ! 

Explain 

Are overhead utilities present? 
Are Underground utilities present? 
Will a utility outage be required? 

IS THE EXCAVATION FOR 

Construction [ ] Trenching I ] Sampling [ ] Driven roddPosts . 
Grounding [ ] PostHoles [ ] Other Types [ ] 

Depth of drilling Diameter 

IF CONSTRUCTION 
Hand digging only7 

Will mechanical equipment be required? 

Desribe type7 

Depth of excavation 

Width of excavation 

Length of excavation 

Will shoring be required 

ADDITIONAL COMMENTS 

1 Requester shall fill out this form and submit it along with information required in SOIL I 
DISTURBANCE GUIDELINE b EXCAVATION SPECMIST I 



LAND USE REQUEST page 20 of 2 i J 
I 

Authorizatroa No SOW or CA Title I 
1°C No 

ork Manager GrWp Phooe 50 

I 
7 .-..I) I 

Check - the Boxes WC h v c n  - Routme Rogtam I Orbe 
/That Applv 

1 
RCRA I 
CERCLA 

Job Descriptron/Objectrv8~ 

Duration of Projttt (Include St8#Ead Datu). 

IS n1s FOIIOW-UP TO Existing work' 0 Yes 0 No 
Contract No T i  Mu3yer 
De!sa.lk 

Note Uwo Costraet Aw8rd Submit L u r  of bhsootrrct Pe?sooeel N d n r  hecess iQ Buffet toM 

I 
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SPECIAL EXCAVATION REQUEST FORM 

Justification For Excavating For Near Hazardous Electrical or Mechanical Energized Systems 

Clearly Identify The System Or Equipment To Be Worked In The Energized State And Whv It 
Must Be Worked Energized 

Provide A Brief Comparison Of The Risks Involved For Working The System Energized Versus 
De Energizing The System Risk Comparison 

Rejected For Reasons 

Approval 

Competent Safety Professional Ext Date 

Excavation Specialist Ext Date 


